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1.0 INTRODUCTION 

This Sampling and Analysis Plan (SAP) has been prepared by CH2M-JONES, LLC. The 
plan is designed for Zone C/ Site 34-Building NH-1137; Underground Storage Tank 
(UST) 1137-2located at the Charleston Naval Complex (CNC), Charleston, South 
Carolina. 

The South Carolina Department of Health and Environmental Control (SCDHEC) has 
designated this site as Identification Number: 17754. This SAP provides methods to 
further evaluate the applicability of intrinsic remediation and monitoring well 
abandonment as a corrective action for UST 1137-2 in accordance with SCDHEC 
Corrective Action Guidance, June 1997. 

1.1 General Site Description 

The CNC is in the city ofNorth Charleston, on the west bank of the Cooper River in 
Charleston County, South Carolina as shown in Figure 1. This installation consists of 
two major areas: an undeveloped dredge materials area on the east bank of the Cooper 
River on Daniel Island in Berkley County, and a developed area on the west bank of the 
Cooper River. The developed portion of the base is on the peninsula bounded on the 
west by the Ashley River and on the east by the Cooper River. The site is located within 
the developed portion of the base as shown in Figure 2. (Tetra Tech, NUS [TTNUS], Tier 
Standard Limited Assessment [SLA] for UST 1137, 1999) . 

The area surrounding CNC is "mature urban", having long been developed with 
commercial, industrial, and residential land use. Commercial areas are primarily west of 
CNC; industrial areas are primarily to the north of the base along Shipyard Creek. A site 
vicinity map, which exhibits adjacent properties and structures, vicinity roads, current 
utilities, and vicinity surface drainage, is included as Figure 2. 

1.2 Objective 

This SAP presents the groundwater monitoring plan to assess the down gradient plume 
migration and intrinsic bioremediation/natural attenuation of petroleum hydrocarbons 
contamination in order to validate the assumptions and calculations used in the in the 
SLA completed by TTNUS 1999. Details for the abandonment of monitoring wells at 
this site are also included in this plan. 

1-1 
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2.0 RECEPTOR SURVEY 

A receptor survey of the site vicinity was conducted by TTNUS to identify potential 
receptors for petroleum hydrocarbon contamination. Figure 2 depict the public utilities 
located within 250 feet ofthe former UST 1137-2 study area. Specific information 
concerning the depth of utilities below land surface (bls) is currently unavailable, 
however, utilities at this site generally are between 2 to 6 feet (ft) bls. The following 
utility receptors were located: 

TABLEt 
UTILITY ON-SITE OR DISTANCE/ DEP111 TO UTILITY 

DIRECTION FROM SITE 
Gas 80-ft east, 120-ft north 2-6-ft bls 

Electrical 30-ft east 2-6-ftbls 
Sewer 150-ft south, 110-ft north 2-6-ftbls 

Storm Drain 20-ft east, 20-ft north, 180-ft 2-6-ftbls 
south, 70-ft west 

Water 150-ft south, 150-ft feet west 2-6-ftbls 

According to the SLA report completed by TTNUS, a survey of groundwater users within 
a 7-mile radius ofCNC was conducted by the South Carolina Water Resources 
Commission to ascertain the extent of any shallow groundwater usage. Results of the 
water use investigation revealed that no drinking water wells, which utilize the shallow 
aquifer, are located within a 4- mile radius ofCNC. Inigation wells are not identified 
within 1,000 feet of the site. Numerous monitoring wells are located within 1,000 feet of 
the site. 

There are no city, county or state-zoning ordinances, the property (CNC) is currently 
owned by the federal government. Information concerning zoning ordinances was 
obtained :from the SOUTHDIV Remedial Project Manager located at 2155 Eagle Drive, 
North Charleston, South Carolina 29406 (TINUS, 1999). 

2.1 Fate and Transport Modeling 

No groundwater concentrations exceeded the SCDHEC Risk Based Screening Levels 
(RBSLs); therefore, fate and transport modeling is not required. 

2.2 Site-Specific Target Levels 

According to the SLA, the only potential receptor as a construction worker ingesting or 
dermally contacting soil while working in a utility trench Site soil concentrations were 
compared with RBSLs for ingestion or dermal contact with surficial soil. Surficial soil 
was not impacted at the site; however, for the construction worker pathway, exposure to 
subsurface soil is evaluated as surface soil because the worker is expected to have direct 
contact with the subsurface soil. The calculations for dermal contact and incidental 
ingestion can be found in the SLA completed by TTNUS . 

2-1 
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2.3 Soil Leaching SSTL 

Site Specific Target Levels (SSTLs) were calculated for COC concentrations leaching 
from subsurface soil to groundwater using the SCDHEC Soil Leachability Model and 
Selected Minimum RBSLs. The input parameters for the leachability model were 
determined using the figures in the SCDHEC Risk-based Corrective Action Guidelines 
(January 1998). soil quality and grain size data. and the Selected Minimum RBSLs 
calculated for the site. 

The soil leaching SSTLs calculated COCs is provided in the following table (TTNUS 
2000). 

TABLE2 

Chemical of Concern Concentration in Soil Leaching SSTL 
SB-01 (mglkg) (mglkg) 

Benzene <0.85 5.72 
Toluene <0.85 366.0 

Ethylbenzene <0.85 6,796 
Naphthalene <0.85 218,156 

The soil leaching SSTL for Benzene, Toluene, Ethylbenzene, and Naphthalene is above 
the maximum concentrations detected (<0.85 mglkg), indicating the soil benzene, 
Toluene, Etylbenzene and naphthalene levels will not leach into the groundwater at 
concentrations above RBSL for a construction worker . 

2-2 
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3.0 PROPOSED REMEDIATION TECHNOLOGY 

Based on the results of the Tier I and Tier II modeling, an Intrinsic Remediation with a 
monitoring period of 9 months will be performed for the site. The monitoring program 
will consist of sampling initially a total of three surrounding wells adjacent to the source 
point, and only sampling selected wells thereafter. The proposed monitoring program is 
described in detail in Sections 4.0 and 5.0 of this plan . 

3-1 
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4.0 MONITORING WELL INSTALLATION AND ABANDONMENT 

4.1 Monitoring Well Installation 

Because of the amount of monitoring wells located in and around this site, no monitoring 
wells will be installed as part of this plan. 

4.2 Monitoring Well Abandonment 

Three monitoring wells will be abandoned at Building 1137 following the South Carolina 
Well Standards and Regulations R. 61-71. The well abandonment will include grouting 
wells, removing stick-ups and removing all guard posts. 

4.3 Surveying 

Because no monitoring wells will be installed at this site, a new survey will not be 
conducted. 

4.4 Equipment Decontamination 

All drilling equipment, augers, well casing and screens, and soil and groundwater 
sampling equipment involved in field sampling activities will be decontaminated 
according to the Environmental Protection Agencies (EPA) "Environmental 
Investigations Standard Operating Procedures and Quality Assurance Manual 
(EISOPQAM) . 

4-1 
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5.0 PROPOSED GROUNDWATER MONITORING PROGRAM 

5.1 Monitoring Frequency and Reporting 

The groundwater monitoring program proposed at building 1137 will be performed in 
accordance with SCDHEC Corrective Action Guidance, June 1997, and consist of the 
following: 

TABLE3 
Sampling date Monitoring Wells Field Measures Laboratory 
or (Quarter) Sampled Anall'!ical 

Forth quarter I 2000 MW-01, MW-001, MW- T", pH, 00, Conductivity, Naphthalene8260 
02,MW-03 Depth to water, Total depth, BTEX&260 

Turbidity Nitrate, sulfute, total 
dissolved iron, methane, 

alkalinity 

First quarter 2 2001 MW-01, MW-001, MW- T", pH, 00, Conductivity, Naphthalene 8260 
02,MW-03 Depth to water, Total depth, BTEX8260 

Turbidity Nitrate, sulfate, total 
dissolved iron, methane, 

alkalinity 

second quarter 12001 MW-01, MW-001, MW- T", pH, 00, Conductivity, Naphthalene 8260 
02,MW-03 Depth to water, Total depth, BTEX&260 

Turbidity Nitrate, sulfate, total 
dissolved iron, methane, 

alkalinity 

1. Forth quarter is as October November and December. 
2. First quarter is defined as January February and March. 
3. second quarter is defined as April May and June 

• Frequency: Initially all monitoring wells at this site will be sampled. Thereafter, 
groundwater samples will be collected from wells MW-01, MW-02 and MW-03. 

• Reporting: Semi-annual groundwater monitoring reports will be submitted to 
SCDHEC. 

Included in the semi-annual reports will be field and analytical information from the 
certified laboratory indicating well numbers, analytical methods used, date sampled, 
date analyzed, and method detection limits. 

At the end of the second quarter 2001 period, (or as necessary) a performance 
evaluation will be submitted to SCDHEC providing the effectiveness of the intrinsic 
biodegradation/natural attenuation occurring and any recommendations for the site if 
needed. It is possible that the levels are not above the RBSLs in the groundwater, 
which will result in a different approach to the closure of these tanks . 

5-1 
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• Groundwater Sampling 

Prior to any groundwater sampling. each well will be measured for water levels and total 
depth and each well will be purged in accordance the EPA EISOPQAM. 

5.2 Analytical Parameters 

The following constituents will be analyzed for each groundwater sample: 

• Naphthalene using method 8260. 
• BTEX using method 8260. 

The following parameters will be analyzed in order to evaluate the effectiveness of 
intrinsic remediation: 

• Nitrate (N0-3
) 

• Sulfate (S04
) 

• Total dissolved iron 
• Methane (CR.) 
• Alkalinity 

5.3 Field Measurements 

The following parameters will be sampled in the field: 

• Temperature 
• pH 
• Dissolved Oxygen 
• Depth to water table 
• Depth of well 
• Turbidity 
• Specific Conductance 

Field measurements will be recorded in the field book and in field forms provided in 
Appendix B. 

5.4 Groundwater Level Measurements 

Groundwater measurements will be taken from all monitoring wells at the site during 
each sampling event. All water level measurements will be taken on the same day as 
anticipated sampling . 

5-2 
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Measurements will be taken with an electrical water level meter or intetface probe if 
floating product is present using the highest part of the top of the casing as a reference 

point for determining depths to water and total depths. Water level measurements will be 
recorded to the nearest 0.01-foot in the field book. 

5.5 Sample Handling 

Sample Handling will be conducted in accordance with the following references: 

EPA EISOPQAM (EPA May, 1996) 

5.6 Sample Packing and Shipping 

The following forms will be completed to complete the packing/shipping process: 

• Sample labels 
• Chain-of-custody labels 
• Appropriate labels applied to shipping coolers 
• Chain-of-custody forms 
• Federal express air bills 

5. 7 Quality Check 

Quality Control (QC) samples will be collected during sampling events. QC samples 
may include field blanks, field duplicates, and trip blanks. Definitions of each can be 
found below as described by the EISOPQAM: 

• Field Blank: a sample collected using organic-free water, which has been 
run over/through sample collection equipment. These samples are used to 
determine if contaminants have been introduced by contact of the sample 
medium with sampling equipment. Equipment field blanks are often 
associated with collecting rinse blanks of equipment that has been field 
cleaned. 

• Field Duplicates: Two or more samples collected from a common 
source. The purpose of a duplicate sample is to estimate the variability of 
a given characteristic or contamination associated with a population. 

• Trip Blank: A sample, which is prepared prior to the sampling event in 
the actual container and is stored with the investigative samples 
throughout the sampling event. They are often packaged for shipment 
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• with the other samples and submitted for analysis. At no time after their 
preparation are trip blanks to be opened before they reach the laboratory. 
Trip blanks are used to determine if samples were contaminated during 
storage and/or transportation back to the laboratory (a measure of sample 
handling variability resulting in positive bias in contaminant 
concentration). If samples are to be shipped, trip blanks are to be provided 
with each shipment but not for each cooler. 

5.8 Control Limits 

TABLE4 
Analysis Control Parameter Control Limit Corrective Action 

Air Monitoring Check Calibration of Calibrate to Recalibrate. If unable to 
OVA daily manufactures calibrate, replace. 

specifications 
pHofwater Continuing calibration pH=7.0 Recalibrate. If unable to 

check of pH 7.0 buffer cahbrate, replace 
electrode. 

Specific Conductance of Continuing cahbration > 1% of standard Recalibrate. 
water check of standard 

solution 

5.9 Record keeping 

In addition to records kept in logbooks, forms will be kept on log sheets for soil and 
groundwater. See Appendix B. 

5.10 Site Management and Base Support 

Throughout the investigation activities, work on the CNC will be coordinated through 
SOUTHDIV and SCDHEC. 

The primary contacts for each are as follows: 

1. SOUTHDIV point of contact 
Gabe Magwood 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 
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2. SOUTHDIV point of contact 
Tony Hunt 
Southern Division Engineering Command 
215 5 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 

3. SCDHEC point of contact 
Paul Bristol 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 
(843) 898-3559 

5-5 
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S34 Leachability, rev 1.xls DATA ENTRY Site 34, Rev. 0, 11/1199 

IN-SITU SOIL RISK EVALUATION 

• SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID # 17754 COUNTY Charleston 
FACILITY NAME Site 34, Buildinq NH1137 

STREET ADDRESS Turnbull Ave, Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Data 
Figure 

TPH 464 mg/kg 
Soil % SAND (Estimated) 48% 
Soil % CLAY (Estimated) 40% 
Worst Case Benzene 0.85 mg/kg Cs 
Soil Analyses Toluene 0.85 mg/kg Cs 

Ethyl benzene 0.85 mg/kg Cs 
Xylenes 0.85 mg/kg Cs 
Naphthalene 0.85 mg/kg Cs 

mg/kg Cs 
Natural Organic Carbon Content 16,600 mg/kg foe 

• Average Annual Recharge 25 em Hw 
Distance from highest Soil 
Impact to water table 107 em L 

Bulk Density of Soil 1.59 glee Bd 1 
Wetting Front Suction 28 em Hf 2 
Soil Hydraulic Conductivity 4.20E-05 em/sec Kf 3 
Porosity 0. 45 decimal % <I> 4 
Residual Water Content 0. 08 decimal % Wr 5 

List possible human exposure pathways from surface soil. 
Soil leaching to oroundwater - off-site inoestion or irriqational use of shallow groundwater. 

Bold indicates site specific input 

IN-SITU SOIL RISK EVALUATION 

• 
1 of 17 



S34 Leachability, rev 1.xls Benzene Calc 

SOIL LEACHABILITY MODEL FOR BENZENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 

Site: IS e 34, Building NH1137 • . · . ·.·._ ~ • 
Location: IT rnbutl Ave, Charleston Naval Complex, North Charleston, sc 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA F r Petroleum Releases, June 1995, Appendix B, Figure 1. 
(2) SCDHEC, RBCA F ill' Petroleum Releases, June 1995, Appendix B, Table 2. 
(3) SCDHEC, RBCA F ill' Petroleum Releases, June 1995, Appendix B, Input Parameters. 
(4) SCDHEC, RBCA F ~~Petroleum Releases, June 1995, Appendix B, Table 1. 
(5) SCDHEC, RBCA F )I' Petroleum Releases, June 1995, Appendix B, Figure 2. 
(6) SCDHEC, RBCA F )I Petroleum Releases, June 1995, Appendix B, Figure 3. 
(7) SCDHEC, RBCA F )I Petroleum Releases, June 1995, Appendix B, Figure 4. 
(8) SCDHEC, RBCA F pr Petroleum Releases, June 1995, Appendix B, Figure 5. 

0.82 
COC Chemical of Cone rn 0.85 

Bd Soil Bulk Density 1) 
Crsbl Risk Based Scree ing Level 

Cs Concentration of OC in soil 

OAF Dilution/Attenuati n Factor (2) 
foe Organic Carbon C ntent in Soil (3) 
H' Henry's Law Con tant (4) 

Hf Wetting front sue on head (always negative) (5) 
Hw Average Annual F i!charge (3) 
Kf Soil Hydraulic Co ductivity (6) 

Koc Soil/Water Partior ng Coefficient (2) 

L Depth between sc I sample with 
greatest COC con :entration to groundwater. 

<1> Porosity (7) 
t112 Biodegradation ' alf life' (2) 

TPH Total Petroleum ~ drocarbons, EPA Method 3550 
Wr Residual Water C ntent (8) 

2 of 17 

Site 34, Rev. 0, 11/1/99 

I • 

BENZENE 
glcm3 1.59 

mgllf 0.15 
mglkg 0.85 

unitlessf 8 
mglkg 16600 

unitlessf 0.23 

em ·28 
em 25.00 

cm/s 4.20E-o5 

ml/gf 81 I 
em 107 • unitless 0.45 

daysf 16 

mglkg 464 

vol me fraction 0.08 
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Construction Worker Inhalation RBSLs 

Chemical TR (care) HI (none) BWadult AT Sfi (care) RfD (none) IR air EF ED RBSLair H RBSLwater 

kg yr [mg/kg-dayf1 
[mg/kg-day] m3/day day/yr yr mg/m3 cm3/cm3 

mg/L 

Benzene 1.00E-06 NA 70 70 2.90E-02 NA 20 90 1 3.43E-02 2.26E-01 0.15 
Toluene NA 1 70 1 NA 1.14E-01 20 90 1 1.62E+OO 3.01E-01 5.38 
Ethyl benzene NA 1 70 1 NA 2.86E-01 20 90 1 4.06E+OO 2.80E-01 14.50 
Xylenes NA 1 70 1 NA NA* 20 90 1 NA* 2.78E-01 NA* 
Naphthalene NA 1 70 1 NA 3.71E-04 20 90 1 5.27E-03 2.00E-03 2.63 

*No inhalation reference dose is available for xylenes; therefore, no RBSL can be calculated for xylene. 

Prepared By:------------- Reviewed By: -~~~.:...;:;..."----/L..J-ff/.....c....,l )'-'--1.....__? _ 
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Construction Worker Incidental Ingestion RBSLs 

BW AT IR ED EF Target CSF oral Rfd oral RBSL 

kg day Llday yrs days/yr Risk or HQ mg/L 

Benzene 70 25550 0.01 1 90 1.00E-06 2.90E-02 6.85E+01 
,..-;, -;.;.,."?.., -.-.o 

Toluene IU ;:soo U.UI r ::~v .v '" -· 
Ethylbenzene 70 365 0.01 1 90 1.0 NA 1.00E-01 2838.889 

Xylene 70 365 0.01 1 90 1.0 NA 2.00E+OO 56777.78 

Naphthalene 70 365 0.01 1 90 1.0 NA 4.00E-02 1135.556 

I 

I 
I 

Prepared By: Reviewed By: ~ ,,D )11 
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Construction Worker Dermal RBSLs 

Kow MW Kp B 'tevent c b t* tevent DAevent 
cm/hr unitless hr/event hr hr/event 

Benzene 199.5262315 78.1 0.11551543 0.392637855 2.87E-01 6.32E-01 6.03E-01 6.90E-01 1 eq 3.3 
Toluene 537.0317964 92.1 0.259561335 0.958068292 3.44E-01 1.13E+OO 1.31E+OO 1.33E+OO 1 eq 3.2 
Ethyl benzene 1412.537545 106.2 0.569219802 2.256154884 4.13E-01 2.36E+OO 4.39E+OO 1.70E+OO 1 eq 3.2 
Xylene* 1584.893192 106.2 0.638675123 2.531447415 4.13E-01 2.63E+OO 5.31E+OO 1.72E+OO 1 eq 3.2 
Naphthalene 1995.262315 128.2 0.605452393 2.636638957 5.48E-01 2.73E+OO 5.69E+OO 2.29E+OO 1 eq 3.2 

BW AT EV ED EF SA CSF derm Rfd derm Target RBSL RBSL 

kg day events/day yrs days/yr cm2 (mg/kg-dayr1 mg/kg-day Risk or HQ mg/L mg/L 
Benzene 70 25550 1 1 90 4500 2.99E-02 NA 1.00E-06 8.52E-01 
Toluene 70 365 1 1 90 4500 NA 1.60E-01 1.0 2.40E+01 

Ethyl benzene 70 365 1 1 90 4500 NA 9.70E-02 1.0 6.05E+OO 
Xylene* 70 365 1 1 90 4500 NA 1.84E+OO 1.0 1.02E+02 
Naphthalene 70 365 1 1 90 4500 NA 3.20E-02 1.0 1.63E+OO 

* Kow and MW values for xylene, m-

Prepared By:------------- Reviewed By: ----"~'i~thv~ _ __u[(--+1...1.../ .,_/1..:.....~1~ 
o I I 

• • • 



- -- --

• • • 
Minimum Construction Worker RBSLs 

Dermal Incidental Ingestion Inhalation Minimum 
RBSL RBSL RBSL RBSL 
mg/L mg/L mg/L mg/L 

<:!O_f:.') n 11'\ 0 15 
I'"'_'~'''"''" v.vv 

Toluene 23.98 5677.78 5.38 5.38 

I 
Ethylbenzene 6.05 2838.89 14.50 6.05 
Xylene 102.33 56777.78 NA* 102.33 

I Naphthalene 1.63 1135.56 2.63 1.63 

I 

I 

*No inhalation reference dose is available for xylenes; therefore, no inhalation RBSL can be calculated. 

Prepared By: Reviewed By: ~ II( Jn 
l 
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S34 Leachability, rev 1.xls Benzene Calc Srte 34, Rev. 0, 11/1/99 

CALCULATIONS: 

Equation Set I· Determine soil pore water concentration resulting from physical partioning (Cw) • 

Step 1 • Calculate the total organic carbon content (fcs) of the soil. 

fcs= (foe +TPHI1.n4)*1E-6 = 0.0169 decimal% 

Step 2 • Calculate the concentration of COC in soil pore water (Cw) directly in 
contact with the contaminate soil. 

Cw = Cs*((Wr *1 glcc+BdY((Bd*Koc*fcs)+Wr+((o-Wr)*H'))) = 0.6076 mgll 

Equation Set II • Determine the velocity of the soil pore water (Vw) . 

Step 1 • Calculate the air filled porosity (f) in decimal percent. 

Step 2 • Determine the time for water to percolate through the vadose zone soil 
(from depth of worst case soil sample to the water table at site). 

f = B • Wr = 0.37 decimal % 

t = (f/Kf)*(L-((Hw·Hf)*(ln((Hw+L-Hf)/(Hw·Hf))))) = 424,860 seconds 

Step 3 ·Determine the velocity of the water (Vw) in feet per year. 

Vw = (L/30.48cmlftY(tl31,500,000seclyear) = 259 ftlyear 

Equation Set Ill • Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 ·Calculate the soiVwater distribution coefficient (Kd) (mllg) for uncontaminated soil. 

Kd = Koc•foc*1E-6 = 1.3446 mllg 

Step 2 • Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw/(1+((Bd*KdYB)) =--45--ft/year 

Equation Set IV • Determine biodegradation rates and provide final COC concentration (Cf) at depth of concern. 

Step 1 ·Calculate the time (Tc) in days required for the COC to reach groundwater. 

Tc = 365 day/yr*((L/30.48cmlft)/Vc) = 28.31 days 

Step 2 • Calculate estimated concentration of COC in the soil pore water (Cp) necessary to protect 
groundwater. 

Cp = W(log (Crsbi)+((Tc/2.3)*(0.693/tt/2))) = 0.5112 mgll 

CDC concentration in soil pore water (Cw) is less than concentration necessary to protect groundwater (Cp). Not necessary to calculate SSTL 

3 of 17 



S34 Leachability, rev l.xls Benzene Calc Site 34, Rev. o. I 111/99 

Equation Set V • Calculate the Site ific Target Level (SSTL) for the COC In soil. 

Csstl for BENZENE 

in soil 

= Cp*DAP(((Bd'Koc*fcs)+Wr+(P'H"')Y(W 1glcc+Bd)) =====5.::72:::0 mglkg • 
PREPARED BY=-----+-----

Date 

CHECKED BY:------1------
Date 

• 

• 
4 of 17 



S34 Leachability, rev 1.xls Benzene Summ. S~e 34, Rev. o. 11/1/99 

IN-SITU SOIL RISK EVALUATION 

• SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID # 17754 
FACILITY NAME Site 34, Building NH1137 

Instructions 
Provide results, separately, for each constituent in the worst case soil anal}'_sis. 

Data 
List Constituent: BENZENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 16 days t 1/2 1 
Soil/water partitioning coefficient 81 ml/g Koc 1 
l'(eSUitS 

0.82 Equation Step 
0.85 Set 

Total Organic Carbon Content 0.0169 decimal% f cs I 1 

• Leachate Concentration 0.608 mg/1 Cw I 2 
Air Filled Porosity 0.37 decimal % f II 1 
Infiltration Rate Time 424,860 seconds t II 2 
Velocity of Water 259ft/year Vw II 3 
Soil/Water Distribution Coefficient 1.3446 ml/g Kd Ill 1 
Contaminant Percolation Rate 45ft/year Vc Ill 2 
Time to Reach Groundwater 28.31 days Tc IV 1 
Concentration reaching Groundwater 5.112E-01 mg/1 Cp IV 2 
Site Specific Target Level 5.720 mg/kg C sstl v 

conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 
YES X NO 

IN-SITU SOIL RISK EVALUATION 

• 
5 of 17 



S34 Leachability, rev 1 .xis Toluene Calc 

SOIL LEACHABILITY MODEL FOR TOLUENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 

Site: I Site 34, B1 ding NH1137 I 
Location:ITumbull A e, Charleston Naval Complex, North Charleston, SC I 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA F lr Petroleum Releases, June 1995, Appendix B, Figure t 
(2) SCDHEC, RBCA F lr Petroleum Releases, June 1995, Appendix B, Table 2. 

(3) SCDHEC, RBCA F r Petroleum Releases, June 1995, Appendix B, Input Parameters. 

(4) SCDHEC, RBCA f ~Petroleum Releases, June 1995, Appendix B, Table 1. 

(5) SCDHEC, RBCA f ~Petroleum Releases, June 1995, Appendix B, Figure 2. 

{6) SCDHEC, RBCA I r Petroleum Releases, June 1995, Appendix B, Figure 3. 

(7) SCDHEC, RBCA I pr Petroleum Releases, June 1995, Appendix B, Figure 4. 

(B) SCDHEC, RBCA f r Petroleum Releases, June 1995, Appendix B, Figure 5. 

0.82 

COC Chemical of Cone rn 0.85 
Bd Soil Bulk Density 1) 

Crsbl Risk Based Scret ing Level 

Cs Concentration of OCin soil 

OAF Dilution/Attenuat 1m Factor (2) 

foe Organic Carbon ~ntent in Soil (3) 

H' Henry's Law Con ltant (4) 

Hf Wetting front sue ion head (always negative) (5) 

Hw Average Annual echarge (3) 

Kf Soil Hydraulic Cc ~ductivity (6) 

Koc Soil/Water Partio ing Coefficient (2) 

L Depth between s ilsamplewith 

greatest COC co centration to groundwater. 

B Porosity (7) 

t1/2 Biodegradation llalf life' (2) 

TPH Total Petroleum ydrocarbons, EPA Method 3550 

em3 

"'WI-' g/kg 

ur lessl 

g/kg 

ur ~lessl 
em 

em 

cmls 

mllgl 

em 

u itless 

days I 
~g/kg 

Wr Residual Water ontent (8) volumefl ction 

6 of 17 

Site 34, Rev. 0, 11/1199 

• 

TOLUENE 

1.59 

5.19 

0.85 

8 

16600 

0.30 

·28 • 25 
0.0000 

133 

107 

0.45 

22 

464 

0.08 

• 
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• 

534 Leachability, rev 1.xls Toluene Calc 
S~e 34, Rev. 0, 11/1199 

CALCULATIONS: 

Equation Set I • Determine soil pore water concentration resulting from physical partioning (Cw) . 

Step 1 • Calculate the total organic carbon content (fcs) of the soil. 

Step 2 • Calculate the concentration of COC in soil pore water (Cw) directly in 

contact with the contaminate soil. 

fcs =(foe+ TPHI1.724)*1E-6 = __ ..;o..;.o_169 ___ decimal% 

Cw = Cs*((Wr *1gtcc+Bd)I((Bd*Koc*fcs)+Wr+((e-Wr)*H'))) = __ __;;o ___ mg/1 

Equation Set II • Determine the velocity of the soil pore water (Vw) 

Step 1 • Calculate the air filled porosity (f) in decimal percent 

Step 2 • Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

f = B • Wr = 0.37 decimal % __ ..;.;.;.;. __ 
t = (f/Kf)*(L-(Hw·Hf))*(ln(Hw+((L·Hf)I(Hw·Hf)))) =--4-24..;.,86_o __ seconds 

Step 3 ·Determine the velocity of the water (Vw) in feet per year. 

Vw = (L/30.48cmlft)l(t/31 ,SOO,OOOsec/year) = ___ 2;;,;;5.;.9 __ ftlyear 

Equation Set Ill • Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 • Calculate the soil/water distribution coefficient (Kd) (mllg) for uncontaminated soil. 

Kd = Koc*foc*1E-6 = __ ....;;2;;,;;.2.;.07..;8 __ mllg 

Step 2 ·Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw*(1+((Bd*Kd)le)) = __ ...;;;,;29;.... __ ftlyear 

7 of 17 



S34 Leachability. rev 1.xls Toluene Cal Sije 34. Rev. 0, 11/1199 

Equation Set IV • Detennine biod dation rates and provide final COC concentration (Cf} at depth of concern. 

Step 1 • Calcula the time (Tc) in days required for the COC to reach groundwater. • Tc = 365 day/y ... ((L/30.48 c)= ___ 43_.3_3 __ days 

Step 2 • Calcula estimated concentration of COC in the soil pore water (Cp) necessary to protect gr 

20.3133 mgll 

COC concentration In soil pore water (Cp) is greater than bl, therefore the SSTL must be calculated. 

Equation Set V ·Calculate the Site pecific Target Level (SSTL) for the COC in soil. 

Csstl for = Cp•DAF*(((Bd•Koc•fcs)+Wr+(F*'H"'))I(W ... 1glcc d))= 365.755388 mg/llg 

PREPARED BY: _____ -t-----

Date 

CHECKED BY=------1-----
Date • 

• 
8 of 17 



534 Leachability, rev 1 .xis Toluene Summ. S~e 34, Rev. 0, 11/1199 

IN-SITU SOIL RISK EVALUATION 

• SOUTH CAROLINA 

Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID # 17754 

FACILITY NAME Site 34, Building NH1137 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: TOLUENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 22 days t 1/2 1 
Soil/water partitioning coefficient 133 mllg Koc 1 

Results 
0.82 Equation Step 
0.85 Set 

• Total Organic Carbon Content 0.0169 decimal% f cs I 1 
Leachate Concentration 0.029 mg/1 Cw I 2 
Air Filled Porosity 0.37 decimal % f II 1 
Infiltration Rate Time 424,860 seconds t II 2 
Velocity of Water 259 ft/year Vw II 3 
Soil/Water Distribution Coefficient 2.2078 mllg Kd Ill 1 
Contaminant Percolation Rate 29 ft/year Vc Ill 2 
Time to Reach Groundwater 43 days Tc IV 1 
Concentration reaching Groundwater 2.031 E+01 mg/1 Cp IV 2 
Site Specific.Target Level 366 mg/kg C sstl v 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES X NO 

Page 3 of 6 Pages 

IN-SITU SOIL RISK EVALUATION 

• 
9 of 17 



534 Leachability, rev 1.xls E-Benzene Calc 

SOIL LEACHABILITY MODEL FOR ETHYLBENZENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 

SiteJSite 34, Bu liing NH1137 I 
Location:fTumbull A , Charleston Naval Complex, North Charleston, SC I 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA Fe Petroleum Releases, June 1995, Appendix B, Figure 1. 

(2) SCDHEC, RBCA Fe Petroleum Releases, June 1995, Appendix B, Table 2. 

(3) SCDHEC, RBCA F Petroleum Releases, June 1995, Appendix B, Input Parameters. 

(4) SCDHEC, RBCA F Petroleum Releases, June 1995, Appendix B, Table 1. 

(5) SCDHEC, RBCA F Petroleum Releases, June 1995, Appendix B, Figure 2. 

(6) SCDHEC, RBCA F Petroleum Releases, June 1995, Appendix B, Figure 3. 

(7) SCDHEC, RBCA F Petroleum Releases, June 1995, Appendix B, Figure 4. 

(B) SCDHEC, RBCA F Petroleum Releases, June 1995, Appendix B, Figure 5. 

0.82 

COC Chemical of Cone hl 0.85 

Bd Soil Bulk Density ) 

Crsbl Risk Based Scree ng Level 

Cs Concentration of loc in soil 

OAF Dilution/Attenuati ~Factor (2) 

foe Organic Carbon C ntent in Soil (3) 

H' Henry's Law Cons !ant (4) 

Hf Wetting front sue on head (always negative) (5) 

Hw Average Annual R charge (3) 

Kf Soil Hydraulic Co ductivity (6) 

Koc Soil/Water Partion ng Coefficient (2) 

L Depth between so sample with 

greatest COC con :entration to groundwater. 

1:!1 Porosity (7) 

t1/2 Biodegradation ·~ alf life" (2) 

TPH Total Petroleum H drocarbons, EPA Method 3550 

s cm3 

nglll 

n glkg 

un 1essl 

~ glkg 

un lessl 

em 

em 

c~s 

mllgl 

em 

un less 

days I 
glkg 

Wr Residual Water C ntent (8) volumefr ction 
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• 

ETHYLBENZENE 

1.59 

6.05 

0.85 

8 

16600 

0.28 

·28 

25 • 0.0000 

176 

107 

0.45 

10 

464 
0.08 

• 
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S34 Leachability, rev 1.xls E-Benzene Calc 
Site 34, Rev. 0, 1111199 

CALCULATIONS: 

Equation Set I· Determine soil pore water concentration resulting from physical partioning (CW) • 

Step 1 • Calculate the total organic carbon content (fcs) of the soli. 

Step 2 • Calculate the concentration of COC in soil pore water (CW) directly in 

contact with the contaminate soil. 

fcs = (foe+ TPH/1.724)"1 E-6 = ___ o_.o_169 ___ decimal% 

CW = Cs•((Wr •1g/cc+Bd)I{(Bd•Koc•fcs)+Wr+((e-Wr)•H'))) = __ o._o22_04 __ &1 __ mg/1 

Equation Set II • Determine the velocity of the soil pore water (Vw) 

Step 1 • Calculate the air filled porosity (f) in decimal percent 

Step 2 • Determine the time for water to percolate through the vadose zone soli 

(from depth of worst case soil sample to the water table at site). 

f = e · Wr = 0.37 decimal o/o -----

t = (f/Kf)•(L-(Hw·Hf))"(ln{Hw+((L·Hf)/(Hw·Hf)))) =--42_4,;...86-0 --seconds 

Step 3 • Determine the velocity of the water (Vw) in feet per year. 

Vw = (U30.48cmlft)l(t/31 ,SOO,OOOseclyear) = ___ 2_s_9 __ ftlyear 

Equation Set Ill· Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 • Calculate the soil/water distribution coefficient (Kd) {mllg) for uncontaminated soil. 

Kd = Koc•foc•1E-6 = 2.9216 mllg -----
Step 2 • Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw•(1+((Bd*Kd)lo)) = ___ 23 ___ ftlyear 

11 of 17 



534 Leachability, rev 1.xls E-Benzene Calc 
S~e 34, Rev. 0, 11/1199 

Equation Set IV • Determine biodegr ation rates and provide final CDC concentration (Cf) at depth of concern. 

Step 1 ·Calculate e time (Tc) in days required for the CDC to reach groundwater. • Tc = 365 day/yr"((L/30.48cmlft days -----55.74 

Step 2 ·Calculate 'mated concentration of CDC in the soil pore water (Cp) necessary to protect groun water. 

Cp = W(log (Crsbi)+((Tc/2.3)*(0.693111 )) = __ 2_B9_.2s __ mWJ 

COC concentration In soil pore water (Cp) Is greater than Crs I, therefore the SSTL must be calculated. 

Equation Set V ·Calculate the SiteS ific Target Level (SSTL) tor the CDC in soil. 

Csstl for :THYLBEN ENE 

in soi 

PREPARED BY:. _____ -+----

CHECKED BY:. _____ --11-----

= Cp*DAF*(((Bd*Koc*fcs)+Wr+(F*'H"')Y(Wr"1g/cc+ )) = 

Date 

Date 

12 of 17 
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S34 Leachability, rev 1 .xis E-Benzene Summ. Site 34, Rev. 0, 11/1199 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA f 
Department of Health and Environmental Control (DHEC) 

I 

, • I 

Site Data I 
! 

' 
SITE ID # 17754 ~ 

I 
FACILITY NAME Site 34, Building NH1137 I 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data I 
List Constituent: ETHYLBENZENE 

(BTEX, Napth.) Table 
Bioremediation "half-life" 10 days t 1/2 1 
Soil/water partitioning coefficient 176 ml/g Koc 1 

Results 
0.82 Equation Step 
0.85 Set 

• Total Organic Carbon Content 0.0169 decimal% f cs I 1 
Leachate Concentration 2.20E-02 mg/1 Cw I 2 
Air Filled Porosity 0.37 decimal% f II 1 
Infiltration Rate Time 424,860 seconds t II 2 
Velocity of Water 259ft/year Vw II 3 
Soil/Water Distribution Coefficient 2.9216 ml/g Kd Ill 1 
Contaminant Percolation Rate 23 ftlyear Vc Ill 2 
Time to Reach Groundwater 56 days Tc IV 1 
Concentration reaching Groundwater 2.893E+02 mg/1 Cp IV 2 
Site Specific Target Level 6796 mg/kg C sstl v 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES X NO 

Page 4 of 6 Pages 

• IN-SITU SOIL RISK EVALUATION 
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S34 Leachability, rev 1.xls Naphth. Cslc. 

SOIL LEACHABILITY MODEL FOR NAPHTHALENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 
Site:fsite 34, B ldlng NH1137 • •.. . _ .~ • • > ·- · 

Location: !Turnbull e, CharlestOII Naval Compl8x, North Charleston, SC 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petre ~urn Releases, June 1995, Appendix B, Figure 1. 

(2) SCDHEC, RBCA For Petr ~urn Releases, June 1995, Appendix B, Table 2. 

(3) SCDHEC, RBCA For Petre jeum Releases, June 1995, Appendix B, Input Parameters. 

(4) SCDHEC, RBCA For Petr eum Releases, June 1995, Appendix 8, Table 1. 

(5) SCDHEC, RBCA For Petr jeum Releases, June 1995, Appendix 8, Figure 2. 

(6) SCDHEC, RBCA For Petr eum Releases, June 1995, Appendix 8, Figure 3. 

(7) SCDHEC, RBCA For Petr feum Releases, June 1995, Appendix B, Figure 4. 

(B) SCDHEC, RBCA For Petr eum Releases, June 1995, Appendix B, Figure 5. 

COC Chemical of Concern 

Bd Soil Bulk Density {1) 

Crsbl Risk Based Screening Le el 

Cs Concentration of COC in oil 

OAF Dilution/Attenuation Fac r(2) 

foe Organic Carbon Content ~Soil(3) 

H' Henry's Law Constant (4 

HI Wetting front suction he ~(always negative) (5) 

Hw Average Annual Rechar! (3) 

Kf Soil Hydraulic Conducti I'Y (6) 

Koc Soil/Water Partioning Cc fficient (2) 

L Depth between soil sam ewith 

greatest COC concentra on to groundwater. 

1!1 Porosity (7) 

1112 Biodegradation "half lifE (2) 

TPH Total Petroleum Hydroc bons, EPA Method 3550 

Wr Residual Water Content 8) 

14 of 17 
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I 

NAPHTHALENE 

glcm3 1.59 

mg/LI 1.63 

mglkg 0.85 

nitlessl 8 

mglkg 16600 

nitlessl 0.23 

em -28 

em 25 

cmls 0.0000 

mvgl 1543 

em 107 

unitless 0.45 

days I 48 

mglkg 464 

volum fraction 0.08 

•• 

• 
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S34 Leachability, rev 1.xls Naphth. Calc. 

CALCULATIONS: 

Equation Set 1- Determine soil pore water concentration resuHing from physical partioning (Cw) . 

Step 1 - Calculate the total organic carbon content (fcs) of the soil. 

Step 2 - Calculate the concentration of COC in soil pore water (Cw) directly in 

contact with the contaminate soil. 

Site 34, Rev. 0, 11/1199 

fcs =(foe +TPHI1.724)•1E-6 = __ o_.o..,.1 ... 69...__decimal% 

Cw = Cs•((Wr *1 glcc+BdY{(Bd•Koc•fcs)+Wr+((e-Wr)•H'))) = ___ o.,..oo __ mg/1 

Equation Set 11- Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air filled porosity (f) in decimal percent. 

Step 2 - Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

f = B • Wr = 0.37 decimal % _ __;;;.;.;.... __ 

I = (f/Kf)*(L-(Hw-Hf))•(ln(Hw+((L·HfY(Hw-Hf)))) = __ 42_4 ... ,860;.;...._ seconds 

Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Vw = (L./30.48cm111Y(tl31 ,SOO,OOOseclyear) = __ ..;2;.;5.;.9 __ ft/year 

Equation Set Ill- Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (mllg) for uncontaminated soil. 

Kd = Koc•foc•1 E-6 = _ _..;25;.;;,·;.;;,61.;.;3.;;.8 __ mllg 

Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = vw•(1+((Bd.KdYe)) = ___ 3;.... __ ftlyear 

15 of 17 



S34 Leachability, rev 1.xls Naphth. calc. S~e 34, Rev. 0. 11/1199 

Equation Set IV - Determine biodegradat rates and provide final CDC concentration (Cf) at depth of concern. 

Step 1 -Calculate the tim (Tc) in days required for the CDC to reach groundwater. • yYc) = __ .;.;45.;.0·;..46;;....._ days 

Step 2 - Calculate estim concentration of COC in the soil pore water (Cp) necessary to protect 

groundw er. 
Cp = W(log (Crsbi}+((Tc/2.3)*(0.69 fl))) = _....;.1096;.;.;...0;..3 __ mgll 

COC concentration in soil pore water (Cp) is greater th Crsbl, therefore the SSTL must be calculated. 

Equation Set V- Calculate the Site Spec ic Target Level (SSTL} for the COC in soil. 

Csstl for NAPHTH LENE 

ins il 

PREPARED BY:·------+---

CHECKED BY:·-------1---

= Cp*DAP(((Bd*Koc*fcs)+Wr+(P'H"'))I(Wr*1g/ +Bd)) = 

Date 

Date 
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S34 Leachabiltty, rev 1.xls Naphth. Summ. sne 34, Rev. o, 11/1/99 

IN-SITU SOIL RISK EVALUATION 

• SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10 # 17754 
FACILITY NAME Site 34, Building NH1137 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: NAPHTHALENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 48 days t 1/2 1 
Soil/water partitioning coefficient 1543 ml/g Koc 1 

Results 
Equation Step 

Set 

• Total Organic Carbon Content 0.0169 decimal% fcs I 1 
Leachate Concentration 0.003 mg/1 Cw I 2 
Air Filled Porosity 0.37 decimal % f II 1 
Infiltration Rate Time 424,860 seconds t II 2 
Velocity of Water 259ft/year Vw II 3 
Soil/Water Distribution Coefficient 25.61 ml/g Kd Ill 1 
Contaminant Percolation Rate 3ft/year Vc Ill 2 
Time to Reach Groundwater 450 days Tc IV 1 
Concentration reaching Groundwater 1 096.03 mg/1 Cp IV 2 
Site Specific Target Level 218,156 mg/kg C sstl v 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES X NO 

• IN-SITU SOIL RISK EVALUATION 
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Well Identification Dateffbne 
Total Depth of 

Well 

• 

Depth to 
Pmduct 

Monitoring Well Data 
Contract Task Order No. 

Depth to Water pH 

• 

Temperature Conductivity Dissolved 0 2 Turbidity 
SampleiD 

(OC) (ms/cm) (mg/1) (NTU) 

• 
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BORING LOG Page ....!_ of _r_ 

PROJECT NAME: t 1J e._ Silc. 54 ~~115l BORING NUMB_E_R._: --:~~c/-..:rf$=(?.~.:;-cf----
PROJECT NUMBER: NDI!cA· ~C. c.;To~ DATE: (s,_/t./rt f 

--DRILLING COMPANY: Uu..w.S;' "- GEOLOGIST: --....-:'or---f-------
WORILLING RIG· ?+v,_,.fo , .. .,CL DRILLER f.~.~ 

MATERIAL DESCRIPTION 
!Sample Depth Blows/ Sample Lithology u 

No. 1Ft.) 6" or !Recovel)l Change Soil s 
and or ROD I !Depth/Ft. Density/ 

!Type or c Run l'lo) Sample ) Consistenc 

Colo1 s ROD No. Length or y Material Classification 
Screened or * 
Interval Rock 

Hardness 

I / f'vi\. F.-.,.._~.J 
-z / )}IlL ~7t1L.J}-
3 / \I 

t;1· <-/ :L l·'1/ if 1\ 
I\ ( / e Si 1-1 'so-l 

(, / t 
1- / S u/ -1 S:/-f-; C (c • ., 

\1.-~ 
C£ / r'~·Y+ \:., t tv/; -"-d..~<;; 
cr :L Qlr. c; I /-1~1 -' ('-.} c I.-I 
fl.) L l l 

:L_ ' 
l?~a'{ S;lfv _s.,__j It 

("l, / l1t-){ 
4\ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
L 
/ 
/ 
/ 

·When rock conng. enter rock brokeness . 

• 

Include monitor read1ng m 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

. . emarks: 
---------------------------------------------------------------

PID/FID Reading jppm) 

N . . 
Ill . ;.., 

Remarks • • Q. .. 0 Ill • E Q. .c .. 
• • E Ill E a .. Q Ill Ill 

Or'{ 

J 

[),.., '>~ 6 ~ c.. 

L 
)t1. ~-~ <:; -1 l~h (> ..... ...., 

~ 
Sc- f CAve• -r::v-

I 
·..\.; 

Drilling Area 
Background (ppm): ....... , -...., 

Converted to Well: Yes T~· No ---- Well I. D. #: ---------------------------

..,._ 
......,, --- -



BORING LOG Page _1_ of_,_ 

PROJECT NAME: ~/J e. $ik 3~ ffJdq.niH113J BORING NUMB_E_R_: --=:$7'fwB~rP_1 ___ _ 
PROJECT NUMBER: NQllo~ "Zone C. C. TO 6o93 DATE: t./utrt'lf 

• DRILLING COMPANY: <!.;){~t;; ~ GEOLOGIST: 4 J 
DRILLING RIG: S+..().tv"b DRILLER: ~- ISr-

MATERIAL DESCRIPTION 
,Sample Depth Blows/ Sample iud::~O: u 

No. (Fl) 6" or !Recovery . Soil s 
and or RQO I ltDepth/Fl Density/ 

'Type 01 c Run (•lo) Sample ) Consistenc 

iCoiOI s RQD No. Length or y Material Classification 
Screened or * 
Interval Rock 

Hardness 

1 / !\ .... S-tU S;(~,,C( • .f 
"t. / oi ... 

3 / \ 

\.'it{ 
'-1 1/ t,·Xr t ., v 
" / rl__. <_, \I; 

y / lfz.J e. ... ~ ~ •. ul.- ,,. 
1-- '/ lf>I..J S r I-I'{ C(<4f 

\ \"I;~ 
4 1/ ~/cf ~:, F,· .... ~t '-I r.f ~.J 

1 / 
lv / 
I( I/ 

\f1 
1"1.. / Vlcf tll J/ 

I/ 
I/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
,/ 
/ 
/ 
/ 

• When rock conng. enter rock brokeness . 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

WRemarks: -------------------------------------------

Reading (ppm) 

N 
Ill 

Remarks • Q. .. • E Q. • E Ill .. 
Ill 

f) .. i 

l, 
JM.or ~~ Lf 

v 
<,-;vf-.... ,r..~ 

I9L 

w 

--.; v 

Drilling Area....-----. 
Background (ppm.): L-1 _ __. 

Converted to Well: Yes No ---- Weiii.D. #: -------------



BORING LOG Page :Lot~ 
PROJECT NAME: t_NC. Site '34 8!Qa, 1\1 H(l31 BORING NUMBER: {((! ~ 11:. - ~7 
PROJECT NUMBER: f'YD!LgY 'Zone C t..m ccA3 DATE: -~~5~,..~1""-C_ ____ _ 

• DRILLING COMPANY: GEOLOGIST: .S/ s~o 
DRILLING RIG: 'JJi!JO I 6" ~ {;O DRILLER: C{) t.fMffN' 

~_~TERIAL DESCRIPTION 
is.mp~e Depth .._., 

I~ 
Litllolotll' u 

No. (I'll C"or ,,~ ... s - or ltQO f o-;tyt jType 01 Run (%) ...... I c 
ltQO No. LMg1tl or ., IColot Met8tlll ClaMiflcetiOtl s 

ac-lld 01' . ... ..., .. ~tack ....... 
l~-s-v Itt·~ li 1~)~7! 
l~b I/ 2 14-1~ w sw 
~~ / . f!t~t 'H_ 5-~~-A 
~6 / ~ /l li 5~t. 

/ 1£X>R 
/ 
1/ 
/ 
/ 
/ 
/ 
/ 
:/ 
/ 
1/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

• \Mien rcx:l\ conng, enter rcx:l\ brc*enesa. 

•

- Include monitOr ruding in II foot inte!vllla G borlhOie. ln<:relse reading frequency If elevlted f1I90I'1H rud. 

marks: ---------------------------------

P'ID~P~D·· ......_,_, ..... 

~ r ~ Remarks t • 0 D 
E 1 .I .z ! 

D Q 

fl~f v 
dtfh~r- v 1--"1 

1/thJ. f' . v 
/t{f}1'JI- & ~ 

Drilling Area~ 
Background (ppm}: L....::2_j 

Converted to Well: Yes No JS Weiii.O. #: 

( ----------------



BORING LOG Page_/_ ot _f_ 
PROJECT NAME: CNC. 5ife 34 Bid@ .rvH rl57 BORING NUMBER: CAJC3"f ~ l!{2st: 
PROJECT NUMBER: NOI~tt Zone C. .c_To ocA3 DATE: ~-/( 

aDRILLJNG COMPANY: GEOLOGIST: :::s:·:~tS:::~~===~===== 
WORILLING RIG: ~ /. 'b~Oi::> DRILLER: C'o£-t;.-n~ 

'1/ et$ ( I/ ~~~---------+~------~~~ 

/ 

• When rock c:crmg, enter 1'\'lC:k brc*eMU. 

, .Include rnoni1DI' INding in s loot intervals t; borehole. Increase reading frequency It •~ reponse read. 

emarks: 

Converted-to_W_e-11:--Y-es ____ N_o___,)(-r--:---W-e-11-1.0-.-#: 

Drilling Area _!:)__, 
Background (ppm):~ 

I~ -----------



' ~ BORING LOG Page j_ ot _ 

PROJECT NAME: 7ft C. <:;;je 34 B11 N H H31 BORING NUMBER: _W k _3-t- -i 
PROJECT NUMBER: llp~ "Zone C. TD oc:A3 DATE: ~- J I ' 
DRILLING COMPANY: GEOLOGIST: -~15"-o • DRILLING RIG: 1.6rJ ll-/ rLJ-~i) DRILLER: !j_rf;()_(~ 

MATERIAL DESCRIPTION ~DIP'IO IIIHCIIng (ppm) 

I Sample Oepll\ lllowal 

~~ I UUIDiotw u 
No. (FL) ror ... s - or RQO r .... .-.... 

Dentlltrt r ~ ~JPeOI ltun ('II.) ~ I c Remarks t • 
lco1o1 s 0 II 

ltQO No. LMgth Of ., Materlll Claalftcatlon E 1 } I__,.., Of . • ! fl .......... llloc:ll II Q 

0 ......... 
I / fil-t"! ~~ <)AlA ~GI ~· 1/_ ~ ~ 

1/j / !JtL ~if II ! I h/lt'ci. .e. Mri•. 
l'""T•Y ~~ l!!!iiL ~ '1-

IV 9 1/ ItO// ~ ~!for f!h" ~ Ahl.,., s"' ~c. ~-~ .. ~~ _/11!1_'1_-.1 ~ I,L ..J 

i/\ 14 I/ -~ 
v __/ .. -

:;-i/ ltP/)~ .'f:t //-, t!'vf r db, /tt.-. ~4 fit _4ft1Jf v v 

~ / lc;',.-_ i'~/~ 'f, lh~I!A ~ /iiLf .L 
v ._ ~·-

l...,t~~ 1-i/ O!tt ~ IStllv,~ ~dJ v ·"' 

f: / 7-- I 
~ 

1Cf / PJ.h·, ~""l: i0/J;f1 ~~~~<:Ad ~ v '7 

lit? / ,.:;,'AA4 ,f/(14.<~ J__~ ~ 
T! I/ !(~! LSf/l.v·_~ II [:,/ 

/J, / 3 L ( 

-. .. 
I/ I~B 
/ 
1/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

• vvtlen rock conng, enter rock braleneu. 

•

- Include monitor ruclin; in II foot inte!VIIS Q borehole. lnc:rease reading frequency If eievatiJd l"ee))nM rua. 

emarks: 
Drilling Area _L_ 

Background (ppm): [(22] ------------------------------
Converted to Well: Yes Welll.D. #: ________ _ 
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BORING LOG Page _J_ of J_ 
PROJECT NAME: tr.JC.. 5;\e 34- Bldq. NH 1131 BORING NUMBER: CA/C: ~- 6¢.f 
PROJECT NUMBER: NOI Lelf Zone C t.T'b 0oct3 DATE: _2_ lJ -~ 

• 

DRILLING COMPANY: GEOLOGIST: o_b?_~ 
DRILLING RIG: _F 2.._'5" 0 -~ t:; "'-00 DRILLER: _ _,;Lt(~.~ C--~t2~'. l-~t~~~./-::--

MATERIAL DESCRIPTION I'IDo'f'IOIIHdlnglppml 

iSamplt Dep1h .._. I ....... I Lltlllllogy u 
Mo. (fLI rw ........._, -~ w s 
...:I Of ~ / ,_,...w, Peftlity/ C 

Type ot Ru11 ('II.) ..... 1 
ROO No. L-ett~ or y !Colol ~I Claulftc:atlon 

ikiMIIN w 
s 

"''-"' llack 

0 ........ 
I/ 

?/ 
R/ o 

• When rocK conng, enter roc:k bf'OIIeMu. 

• 

\Ciude moni1Dr I'Nding in II loot inltrvllls (!» borehole. lnc:re~~se reading frequency If •~1811 l"ee))nM rud . 

• emarks: ~ _ 

Remarks f 
r l, 
! II 

i ! 

Drilling Area _r::_ 
Background (ppm):~ 

Converted to Well: Yes Weiii.D. #: _______ _ 



BORING LOG Pagel_ of J_ 
PROJECT NAME: w\1; t;;te 3~- ~- N~ I F37 
PROJECT NUMBER: Ql !:f 'Zcne C. D093 

BORING NUMBER: CIJC 34-- lf@ 
DRILLING COMPANY: 

1 
DATE: 5'"· // 
GEOLOGIST: 

RILLING RIG: ~so 4-/ 5"-9-0tJ DRILLER: 

MA TE~IA_L_ DE_S~IPTION_ 
ls.mple Oep!h Blows/ ......... ,~atogy u 

No. (l't.) ror iltec~ lal s and or RQO .,_ 
Deneilyt 

~)'Pe_OI ltun {%) ......... I CoMI.-.c c 
ltQO Ho. LMgth fW y COiol s Matarill Claalficdon .. ·-· ·- or • ......... ltock 

0 ""*'-

I / KIA- ~. ~- .k ~Yt lfo" ..... ,., 

-~ / i1l><- 1$,/1_ b,~ -~tl 
-=? / ~k'li t. l~'lly b-v-4 ~~"-"' 
4 / ,3 ~I 

t;- / (?f,.L<, ~;) IS,... j,_ s.:.( I 
{, / ot;~"- ,.., ,Cfl<'y du-.1 . _, 

1 L .-!-- ~ 

g / A 
~ 

, 

q / ~ ~.;Jqc411 r::'" 

![7 / t;~v 
, 

~- fl? sa-1~ 
/I / k:nt\1 ~:tfv L<)H~ _// 

/"' / ,) 
, r -._ 

/ ~-.r 
/ 
/ 
L 
/ 
/ 
L 
/ 
/ 
/ 
/ 
/ 
/ 

• ~rock c:onng, enter rock I:IICileMA. 

• 

1Ciude monrtor ruding in e foot intervllla 0 borehole. lnc::rease reading frequency If elevated reponse ru4 . 

• emarks: --------------------------------
Converted to Well: Yes No 'X Welll.D. #: 

J'~<:C.J) 

C () l-Qirr"'flv 

I'IIM"!O lt.edlng (PP'ft) 

r 
Remarks l • 0 e ! • II !8 

_#,:tT_ 1:-: 
11 ~ 
11 ,z. ;-

.----
t!fp,:?t z 
We.( ... ,....., 

,. .....- r-

v ,_ 
,.. 

11/d v 
otr~L i/ 

V' 

cud\ v 
.. 

Drilling Area _:2_ 
Background (ppm): L...E=J 

----------------



PROJECT NAME: 
PROJECT NUMBER: 

•

DRILLING COMP 

DRILLING RIG: 

BORING LOG 

u 
s 
c 
s 

Page_/_ot~ 
0NC3f- B0S 

Remarks 

- ,4·!1~ 

~--~--~~~~~~~~~-4--~~------~+-+-~~ 
- 4/ I~· 

• 'Mlen rod\ coring, enter rock btokeneu. 

• 

lduOe monitOr reacting ins loot interwls = borehole. Increase reading frequency It elevnld ~ rud. 

n:emarks: -----------------------------------------
Drilling Area~ 

Background (ppm):~ 

Converted to Well: Yes 
No -{..P...z~ Weill. D. #: -------------------



BORING LOG Pagej_of_l 

PROJECT NAME: C,v c, Site 34 Bldg.NH 1137 BORING NUMB_E_R_: ..::::3>~f...,...B ...... f;,.,·,....'-____ _ 

PROJECT NUMBER: NOIIRY "Zone C.. C;U? 00'\3 DATE: to I~ (qq 
DRILLING COMPANY: E.O(~b· u... GEOLOGIST: --~;....L....;~-----

• DRILLING RIG: ~ t ...... {.. /1."'<~~ DRILLER· 11. ~. :.J . 

• 
\ ,, 

\. 

Sample 
No. 
and 

Type o 
ROD 

..., 

Depth 
(FL) 
or 

Run 
No. 

I 
t 

$ 

~ 

s 
(, 

-1 
<( 

q 

/0 

II 

/1. 

Blows/ Sample 
6" or Recovery 
ROD I 
(%) Sample 

Length 

/_ 
/ 
/ 
/ lff<f 

/ 
/_ 
/__ 
/__ -t.Jj 
/__ 
/ 
/__ 
/ ~14' 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

MATERIAL DESCRIPTION 
Lithology u 
Change Soil s (Depth/FL Density/ 

) Consistenc c 
or y Colo Material Classification s 

Screened or . 
Interval Rock 

Hardness 

i).', Cloy_<.{ sJ 
~ 

~ '?1 l./'f CltA-r- )11....1 

' ~ 
\/ 

17/. 

\J/ 

~~r (; /1.., (-,,._.. s J 
a.ik c;; llv ~'[_cr ... f 

1 
e.x. S: t.f'( So-l 

' 

·When rock conng. enter rock brokeness. 

• 
Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
-----------------------------------------------------------------

Converted to Well: Weiii.D.#: 

PIDIFID Reading (ppm) 

N . . 
Remarks • m ~ N 

Q. .. m • 0 
E Q. .:: .. 
• E ~ ~ Ill .. 0 c Ill m 

o...,., 
I 

I )o 6 v 0 

\1..1 

lMt: > ,( 

J- "l()() 

<),. fv.v ... -1-.J .. 

I i.fo, fHcJ 

'tl 

Drilling Area 
Background (ppm): .-I --, 

------------------------



BORING LOG Page ...!._ of _L 

PROJECT NAME: C vu e...Sife3Y Bkiq.~H1!31 BORING NUMB_E_R_:~".>.,..:tl~fS~c/J:p-)_' ____ _ 
PROJECT NUMBER: NCilp"i ~C. C.TO oo93 DATE: ?/l-frt¢ 

• 

DRILLING COMPANY: (o]C;.; <':>:"" GEOLOGIST: 
DRILLING RIG: DRILLER· ----------

MA~TERIAL DESCRIPTION 
Is.,... Do pill Blows I Semple .. u 

No. 1Ft. I ,. "' l"o<:""lrf Snll 
... d 0< RQO I lrn.ft-• Density/ 

s 
ITrpeoo c Run 1%l s_,. l Conslstonc 

ROO No. Longth or , IColo1 Mat•rlll CIIUiflcatlon s 
s. ...... d 

"' 
. 

lntervoj Rock 
Hardneos 

I 
/ (),.. ..... ~J-Iv su-J / 

/ . 

-z ... / __ ... / ~ SJ" Cfc,..; 

\r 1 
____ .. /./ 

10&u-; S i /4-r C-/..-1 -S.~J-1 
\'L~' tf / 11·7(/ ~ -~ 

c //,/ 
./ 

t- __ /.// 

f 1 
1- />/' ~ v 
'i ... / ~~..., Wfl s.-1-1'-~ (."fv.l/ -SJ-~ z_!O ---· 
1 // lj ./; / 

lo /// It(: t /,.,</~'(I. ...... ;::; 2 
II 1./// ~ <;, Hv F, A. c;,J 

rt- )k (''Z- //// fly l & 
/' ~ 

_./// 

,/· 

-/ 

I// 

_.// ... 

....... // 

1/·-'// 

~ ... -::7 
./// 

/ 
/ 

/ 

// 

/// 

// ____ --;-

WhM rock conng. l!ftll!r roclt brokene., 

• 

· tnclud• moniiO< rl!i!(hng In 6 loot tnt.rvats ~ borehnte lnr:r('~~" '1!'1'<:ltng frequency il!!ll!v!lll!d reponse reed 

Remarks: ----------------------------------------

, .. ......,,,_, 

~ . 
Remarks I ~ 

} I .., 
II 

D.-r 
L 

JM.vi ... .-( 
J/ 

I 
~ 

s ()- -f <A. IAA- f J 
~ 
I 

I 

J 

Drilling Area ..----, 
Background (ppm):~~~ 

Converted to Well: Yes No ---- Well LD. #: -----------
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SUMMARY OF SLUG TEST 

• SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID #: 17754 COUNTY: Charleston 

FACILITY NAME: Charleston Naval Complex Site 34, UST 1137-2 at Bldg 1137 

Slug Data 

See Appendix: Table: Figure: X for a list of all data measurements. 
(water level logs, etc.) (Complete as appropriate.) 

Water Level Recovery Data was measured by ND 
(Hermit Data Logger, Manually with Water Level Indicator, etc.) (List Method). 

Complete the following table for each well tested. 

COMPLETE A SECOND SHEET IF MORE THAN FOUR WELLS ARE TESTED 

Slug Test Conducted in well(s) number 047006 510-01 523-01 GDC-01 I 

• ~»m:~~/Drawdown in well (feet) 1.6 1.19 2.77 1.94 

Radius of Well Casing (feet) 0.0833 0.083 0.083 0.083 

Effective Radius of Well (feet) 0.35 0.35 0.35 0.35 

Static Saturated Aquifer Thickness (feet) 7.4 5.9 7.8 3.4 

Length of Well Screen (feet) 7.4 5.9 7.8 3.4 

Static Height of Water Column in Well (ft) 7.4 5.9 7.8 3.4 

Calculations 

See Appendix: Table: Figure: for calculations. (Complete as appropriate.) 

The method for aquifer calculations was: Bouwer-Rice (i.e. Bouwer-Rice, Cooper, etc.) 

Calculated values by well were as follows: 

Slug Test Conducted in well(s) number 

Hydraulic Conductivity (ft/min) 

047006 

0.002016 

510-01 

0.00612 

Thickness of the aquifer used to calculate hydraulic conductivity was 

523-01 GDC-01 

0.002004 0.0003653 

feet. 
The aquifer is confined semi-confined Water table (Check as appropriat"' 1 

• 
The estimated seepage velocity is 
a hydraulic conductivity o1 

a porosity of 

feet per year based on 
, a hydraulic gradient of , and 
per cent for soil (list type i.e., silty sand, clay, etc). 

2 



SUMMARY OF SLUG TEST 

SOUTH CAROLINA • Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID #: 17754 COUNTY: Charleston 

FACILITY NAME: Charleston Naval Complex Site 34, UST 113 7-2 at Bldg 113 7 

Slug Data 

See Appendix: X Table: Figure: for a list of all data measurements. 
(water level logs, etc.) (Complete as appropriate.) 

Water Level Recovery Data was measured by NA 
(Hermit Data Logger, Manually with Water Level Indicator, etc.) (List Method). 

Complete the following table for each well tested. 

COMPLETE A SECOND SHEET IF MORE THAN FOUR WELLS ARE TESTED 

Slug Test Conducted in well(s) number 

Initial Rise;D£~ in well (feet) 

• Radius of Well Casing (feet) 

Effective Radius of Well (feet) 

Static Saturated Aquifer Thickness (feet) 

Length of Well Screen (feet) 

Static Height of Water Column in Well (ft) 

Calculations 

044001 

1.414 

0.0833 

0.333 

10.5 

10 

10.5 

044006 

1.684 

0.0833 

0.333 

12.07 

10 

12.07 

047001 047003 

3.263 4.369 

0.0833 0.0833 

0.333 0.35 

8.7 10.3 

8.7 10 

8.7 10.3 

See Appendix: Table: Figure: for calculations. (Complete as appropriate.) 

The method for aquifer calculations was: Bouwer-Rice (i.e. Bouwer-Rice, Cooper, etc.) 

Calculated values by well were as follows: 

Slug Test Conducted in well(s) number 

Hydraulic Conductivity (ft/min) 

044001 

0.001908 

044006 047001 

0.0008453 0.009843 

Thickness of the aquifer used to calculate hydraulic conductivity was 10.05 feet. 

047003 

0.003599 

The aquifer is confined semi-confined X Water table (Check as 
• appropriate.) 

The estimated seepage velocity is 23 feet per year based on 
a hydraulic conductivity o1 4.38 ft/d , a hydraulic gradient of 0.005 , and 

a porosity of 34.5 per cent for sand Soil (list type i.e., silty sand, clay, etc). 



SUMMARY OF SLUG TEST 

SOUTH CAROLINA 

• Department of Health and Environmental Control (DHEC) 

---------------------------------------------------------------------------------Site Data 

SITE ID #: 17754 COUNTY: Charleston 

FACILITY NAME: Charleston Naval Complex Site 34, UST 1137-2 at Bldg 1137 

Slug Data 

See Appendix: Table: Figure: X for a list of all data measurements. 
(water level logs, etc.) (Complete as appropriate.) 

Water Level Re_covery Data was measured by ND 
(Hermit Data Logger, Manually with Water Level Indicator, etc.) (List Method). 

Complete the following table for each well tested. 

COMPLETE A SECOND SHEET IF MORE THAN FOUR WELLS ARE TESTED 

Slug Test Conducted in well(s) number GDC-02 GDC-1D 

miilll!ii~JDrawdown in well (feet) 2.4 3.99 

• Radius of Well Casing (feet) 0.083 0.083 

Effective Radius of Well (feet) 0.35 0.35 

Static Saturated Aquifer Thickness (feet) 7.6 26.8 

Length of Well Screen (feet) 7.6 10 

Static Height of Water Column in Well (ft) 7.6 26.8 

Calculations 

See Appendix: Table: Figure: X for calculations. (Complete as appropriate.) 

The method for aquifer calculations was: Bouwer-Rice (i.e. Bouwer-Rice, Cooper, etc.) 

Calculated values by well were as follows: 

• 

Slug Test Conducted in well(s) number 

Hydraulic Conductivity (ft/min) 

GDC-02 

0.002395 

GDC-1D Geo-Mean 

0.002677 0.003 

Thickness of the aquifer used to calculate hydraulic conductivity was feet. 
The aquifer is confined semi-confined X Water table (Check as appropriate.) 
The estimated seepage velocity is feet per year based on 
a hydraulic conductivity oJ , a hydraulic gradient of , and 

a porosity oJ per cent for soil (list type i.e., silty sand, clay, etc). 

3 
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SCALE IN FEET 
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ROAD 

PARKING 

CNC34-S885 

NH 1137 

NH 1137 

LEGENO: 

& MONITORING WELL LOCATION 
CNC34-MW81 AND DESIGNATION 

• SOIL BORING LOCATION AND 
CNC34-S881 DESIGNATION 

• PIEZOME'IER WELL LOCATION 
CNC34-P81 AND DESIGNATION 

... BENCH MARK 
BM 

• 2.8 ... ----SCALE IN FEET 

SilE MAP APPRCMD BY DAlE 
SilE 34, BUILDING NH 1137-1 .t 2 

ZONE C, CHARL£STON NAVAL COMPLEX APPRCMD BY DAlE 

NORlH CHARL£STON, SOUlH CAROLINA 
DRAWING NO. 

FIGURE 3 
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FIGURE 4 
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• 
PARKING 

CNC34-SB05 

• NH 1137 

ROAD 

• 

NH 1137 

NOTE: 
ALL ANAL meAL CONCENlRA nONS IN SOIL 
WERE BELOW lHE RBSl.a EXCEPT AS NOTED 

LEGEND; 
$ MONITORING YtELL LOCA nON 

CNC34-MW8l AND DESIGNATION 

e SOIL BORING LOCATION AND 
CNC34-SB01 DESIGNA nON 

A PIEZOMETER WELL LOCA nON 
CNC34-P01 AND DESIGNA nON 

~---,- ISOCONCENlRATION CONTOUR 
BENZENE < 858 ~~ 
NAPHlHALENE < 850 ppb 

• 28 ... ----SCALE IN FEET 

SOIL C0C MAP APPROVED BY DAlE 
SllE 34, BUILDING NH 1137-1 .t 2 

ZONE C, CHARLESTON NAVAL COMPLEX APPROVED BY DAlE 
NORlH CHARLESTON, SOUlH CAROLINA 

DRAWING NO. 
FIGURE 4 



---~------

• 

FIGURE 5 

• 

• 
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PARKING 

CNC34-SB05 

• NH 1137 

ROAD 

• 

CNC34-SB02 
CN~rwa1 

CNC34-SB04 

NH 1137 

NOTE: 
ALL ANAL YnCAL CONCENlRA TIONS IN 
GROUNDWA 1ER WERE BELOW THE RBSL.a 

LEGENP: 
$ MONITORING WELL LOCATION 

CNC34-MW0t AND DESJGNA TION 

e SOIL BORING LOCATION AND 
CNC34-SB01 DESJGNA TION 

A PIEZOMElER WELL LOCATION 
CNC34-P01 AND DESJGNA TION 

(NO) NOT DETECTED 

• --28 

SCALE IN FEET --
GROUNDWATER C0C MAP APPRCMD BY DAlE 

SITE 34, BUILDING NH 1137-1 ~ 2 
ZONE C, a-IARLESTON NAVAL COMPLEX APPRCMD BY DAlE 
NOR'lH a-IARLESTON, SOU1H CAROLINA 

DRAWING NO. 
FIGURE 5 
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